
SEQUENCE LISTING 



0# 2318$ 



<1 10> Elledge, Stephen J. 
Sanchez, Yolanda 



<120> MAMMALIAN CHECKPOINT GENES AND PROTEINS V ' r : 

<130> 120541-1013 

<140> 09/488,364 
<141> 2000-01-12 

<160> 15 

<170> Patentln Ver. 2.0 

<210> 1 
<211>476 
<212> PRT 
<213> Homo sapiens 

<400> 1 

Met Ala Val Pro Phe Val Glu Asp Trp Asp Leu Val Gin Thr Leu Gly 
15 10 15 

Glu Gly Ala Tyr Gly Glu Val Gin Leu Ala Val Asn Arg Val Thr Glu 

20 25 30 

Glu Ala Val Ala Val Lys He Val Asp Met Lys Arg Ala Val Asp Cys 
35 40 45 

Pro Glu Asn He Lys Lys Glu He Cys He Asn Lys Met Leu Asn His 
50 55 60 

Glu Asn Val Val Lys Phe Tyr Gly His Arg Arg Glu Gly Asn He Gin 
65 70 75 80 

Tyr Leu Phe Leu Glu Tyr Cys Ser Gly Gly Glu Leu Phe Asp Arg He 
85 90 95 

Glu Pro Asp He Gly Met Pro Glu Pro Asp Ala Gin Arg Phe Phe His 
100 105 110 

Gin Leu Met Ala Gly Val Val Tyr Leu His Gly He Gly He Thr His 
115 120 125 



Lys He Ser Asp Phe Gly Leu Ala Thr Val Phe Arg Tyr Asn Asn Arg 
145 150 155 160 

Glu Arg Leu Leu Asn Lys Met Cys Gly Thr Leu Pro Tyr Val Ala Pro 
165 170 175 

Glu Leu Leu Lys Arg Arg Glu Phe His Ala Glu Pro Val Asp Val Trp 
180 185 190 

Ser Cys Gly He Val Leu Thr Ala Met Leu Ala Gly Glu Leu Pro Trp 

195 200 205 

Asp Gin Pro Ser Asp Ser Cys Gin Glu Tyr Ser Asp Trp Lys Glu Lys 
210 215 220 

Lys Thr Tyr Leu Asn Pro Trp Lys Lys He Asp Ser Ala Pro Leu Ala 
225 230 235 240 



Pro Asp He Lys Lys Asp Arg Trp Tyr Asn Lys Pro Leu Lys Lys Gly 
260 265 270 

Ala Lys Arg Pro Arg Val Thr Ser Gly Gly Val Ser Glu Ser Pro Ser 
275 280 285 

Gly Phe Ser Lys His He Gin Ser Asn Leu Asp Phe Ser Pro Val Asn 

290 295 300 

Ser Ala Ser Ser Glu Glu Asn Val Lys Tyr Ser Ser Ser Gin Pro Glu 
305 310 315 320 

Pro Arg Thr Gly Leu Ser Leu Trp Asp Thr Ser Pro Ser Tyr He Asp 
325 330 335 

Lys Leu Val Gin Gly He Ser Phe. Ser Gin Pro Thr Cys Pro Asp His 
340 345 350 

Met Leu Leu Asn Ser Gin Leu Leu Gly Thr Pro Gly Ser Ser Gin Asn 
355 360 365 



f5l 



RECEIVED 



Arg Asp He Lys Pro Glu Asn Leu Leu Leu Asp Glu Arg Asp Asn Leu 
130 135 140 



RECEIVED 



Leu Leu His Lys He Leu Val Glu Asn Pro Ser Ala Arg He Thr lie npr \ g 2000 

245 250 255 



fjCH CENTER 1600/2900 



+ 



Pro Tip Gin Arg Leu Val Lys Arg Met Thr Arg Phe Phe Thr Lys Leu 

370 375 380 

Asp Ala Asp Lys Ser Tyr Gin Cys Leu Lys Glu Thr Cys Glu Lys Leu 
385 390 395 400 

Gly Tyr Gin Trp Lys Lys Ser Cys Met Asn Gin Val Thr lie Ser Thr 
405 410 415 

Thr Asp Arg Arg Asn Asn Lys Leu He Phe Lys Val Asn Leu Leu Glu 
420 425 430 

Met Asp Asp Lys He Leu Val Asp Phe Arg Leu Ser Lys Gly Asp Gly 
435 440 445 

Leu Glu Phe Lys Arg His Phe Leu Lys He Lys Gly Lys Leu He Asp 
450 455 460 

He Val Ser Ser Gin Lys Val Trp Leu Pro Ala Thr 
465 470 475 



<210>2 
<211>476 
<212> PRT 
<213> Mus musculus 

<400> 2 

Met Ala Val Pro Phe Val Glu Asp Trp Asp Leu Val Gin Thr Leu Gly 
15 10 15 

Glu Gly Ala Tyr Gly Glu Val Gin Leu Ala Val Asn Arg lie Thr Glu 
20 25 30 

Gin Ala Val Ala Val Lys He Val Asp Met Lys Arg Ala He Asp Cys 
35 40 45 

Pro Gin Asn He Lys Lys Glu He Cys lie Asn Lys Met Leu Ser His 
50 55 60 

Glu Asn Val Val Lys Phe Tyr Gly His Arg Arg Glu Gly His He Gin 
65 70 75 80 

Tyr Leu Phe Leu Glu Tyr Cys Ser Gly Gly Glu Leu Phe Asp Arg He 
85 90 95 



Glu Pro Asp He Gly Met Pro Glu Gin Asp Ala Gin Arg Phe Phe His 
100 105 110 

Gin Leu Met Ala Gly Val Val Tyr Leu His Gly He Gly lie Thr His 
115 120 125 

Arg Asp He Lys Pro Glu Asn Leu Leu Leu Asp Glu Arg Asp Asn Leu 
130 135 140 

Lys He Ser Asp Phe Gly Leu Ala Thr Val Phe Arg His Asn Asn Arg 
145 150 155 160 

Glu Arg Leu Leu Asn Lys Met Cys Gly Thr Leu Pro Tyr Val Ala Pro 
165 170 175 

Glu Leu Leu Lys Arg Lys Glu Phe His Ala Glu Pro Val Asp Val Trp 
180 185 190 

Ser Cys Gly He Val Leu Thr Ala Met Leu Ala Gly Glu Leu Pro Trp 
195 200 205 

Asp Gin Pro Ser Asp Ser Cys Gin Glu Tyr Ser Asp Trp Lys Glu Lys 
210 215 220 

Lys Thr Tyr Leu Asn Pro Trp Lys Lys He Asp Ser Ala Pro Leu Ala 
225 230 235 240 

Leu Leu His Lys He Leu Val Glu Thr Pro Ser Ala Arg He Thr He 
245 250 255 

Pro Asp He Lys Lys Asp Arg Trp Tyr Asn Lys Pro Leu Asn Arg Gly 
260 265 270 

Ala Lys Arg Pro Arg Ala Thr Ser Gly Gly Met Ser Glu Ser Ser Ser 
275 280 285 

Gly Phe Ser Lys His He His Ser Asn Leu Asp Phe Ser Pro Val Asn 
290 295 300 

Asn Gly Ser Ser Glu Glu Thr Val Lys Phe Ser Ser Ser Gin Pro Glu 
305 310 315 320 

Pro Arg Thr Gly Leu Ser Leu Trp Asp Thr Gly Pro Ser Asn Val Asp 

325 330 335 



Lys Leu Val Gin Gly He Ser Phe Ser Gin Pro Thr Cys Pro Glu His 
340 345 350 

Met Leu Val Asn Ser Gin Leu Leu Gly Thr Pro Gly Phe Ser Gin Asn 
355 360 365 

Pro Tip Gin Arg Leu Val Lys Arg Met Thr Arg Phe Phe Thr Lys Leu 
370 375 380 

Asp Ala Asp Lys Ser Tyr Gin Cys Leu Lys Glu Thr Phe Glu Lys Leu 
385 390 395 400 

Gly Tyr Gin Trp Lys Lys Ser Cys Met Asn Gin Val Thr Val Ser Thr 
405 410 415 

Thr Asp Arg Arg Asn Asn Lys Leu He Phe Lys lie Asn Leu Val Glu 
420 425 430 

Met Asp Glu Lys He Leu Val Asp Phe Arg Leu Ser Lys Gly Asp Gly 
435 440 445 

Leu Glu Phe Lys Arg His Phe Leu Lys He Lys Gly Lys Leu Ser Asp 
450 455 460 

Val Val Ser Ser Gin Lys Val Trp Phe Pro Val Thr 
465 470 475 



<210>3 

<211> 1761 

<212>DNA 

<2 1 3> Homo sapiens 

<400> 3 

ggccggacag tccgccgagg tgctcggtgg agtcatggca gtgccctttg tggaagactg 60 
ggacttggag caaaccctgg gagaaggtgc ctatggagaa gttcaacttg ctgtgaatag 120 
agtaactgaa gaagcagtcg cagtgaagat tgtagatatg aagcgtgccg tagactgtcc 180 
agaaaatatt aagaaagaga tctgtatcaa taaaatgcta aatcatgaaa atgtagtaaa 240 
attctatggt cacaggagag aaggcaatat ccaatattta tttctggagt actgtagtgg 300 
aggagagctt tttgacagaa tagagccaga cataggcatg cctgaaccag atgctcagag 360 
attcttccat caactcatgg caggggtggt ttatctgcat ggtattggaa taactcacag 420 
ggatattaaa ccagaaaatc ttctgttgga tgaaagggat aacctcaaaa tctcagactt 480 
tggcttggca acagtatttc ggtataataa tcgtgagcgt ttgttgaaca agatgtgtgg 540 
tactttacca tatgttgctc cagaacttct gaagagaaga gaatttcatg cagaaccagt 600 
tgatgtttgg tcctgtggaa tagtacttac tgcaatgctc gctggagaat tgccatggga 660 



# 



ccaacccagt gacagctgtc aggagtattc tgactggaaa gaaaaaaaaa catacctcaa 720 
cccttggaaa aaaatcgatt ctgctcctct agctctgctg cataaaatct tagttgagaa 780 
tccatcagca agaattacca ttccagacat caaaaaagat agatggtaca acaaacccct 840 
caagaaaggg gcaaaaaggc cccgagtcac ttcaggtggt gtgtcagagt ctcccagtgg 900 
attttctaag cacattcaat ccaatttgga cttctctcca gtaaacagtg cttctagtga 960 
agaaaatgtg aagtactcca gttctcagcc agaaccccgc acaggtcttt ccttatggga 1020 
taccagcccc tcatacattg ataaattggt acaagggatc agcttttccc agcccacatg 1080 
tcctgatcat atgcttttga atagtcagtt acttggcacc ccaggatcct cacagaaccc 1 140 
ctggcagcgg ttggtcaaaa gaatgacacg attctttacc aaattggatg cagacaaatc 1200 
ttatcaatgc ctgaaagaga cttgtgagaa gttgggctat caatggaaga aaagttgtat 1260 
gaatcaggtt actatatcaa caactgatag gagaaacaat aaactcattt tcaaagtgaa 1320 
tttgttagaa atggatgata aaatattggt tgacttccgg ctttctaagg gtgatggatt 1380 
ggagttcaag agacacttcc tgaagattaa agggaagctg attgatattg tgagcagcca 1440 
gaaggtttgg cttcctgcca catcttccta gagaagatta tcctgtcctg caaactgcaa 1500 
atagtagttc ctgaagtgtt cacttccctg tttatccaaa catcttccaa tttattttgt 1560 
ttgttcggca tacaaataat acctatatct taattgtaag caaaactttg gggaaaggat 1620 
gaatagaatt catttgatta tttcttcatg tgtgtttagt atctgaattt gaaactcatc 1680 
tggtggaaac caagtttcag gggacatgag ttttccagct tttatacaca cgtatctcat 1 740 
ttttatcaaa acattttgtt t 1761 

<210>4 

<211> 1962 

<212>DNA 

<213> Mus musculus 

<400> 4 

gcttgtcgct gtgcttggag tcatggcagt gccttttgtg gaagactggg atttggtgca 60 
aactttggga gaaggtgcct atggagaagt tcaacttgct gtgaatagaa taactgaaca 120 
agctgttgca gtgaaaattg tagacatgaa gcgggccata gactgtccac aaaatattaa 180 
gaaagagatc tgcatcaata aaatgttaag ccacgagaat gtagtgaaat tctatggcca 240 
caggagggaa ggccatatcc agtatctgtt tctggagtac tgtagtggag gagaactttt 300 
tgatagaatt gagccagaca tagggatgcc tgaacaagat gctcagaggt tcttccacca 360 
actcatggca ggggtggttt atcttcatgg aattggaata actcacaggg atattaaacc 420 
agaaaacctc ctcttggatg aaagggataa cctcaaaatc tctgactttg gcttggcaac 480 
ggtatttcgg cataataatc gtgaacgctt actgaacaag atgtgtggga ctttacctta 540 
tgttgctccg gagcttctaa agagaaaaga atttcatgca gaaccagttg atgtttggtc 600 
ctgtggaata gtacttactg caatgttggc tggagaattg ccgtgggacc agcccagtga 660 
tagctgtcag gaatattctg attggaaaga aaaaaaaacc tatctcaatc cttggaaaaa 720 
aattgattct gctcctctgg ctttgcttca taaaattcta gttgagactc catcagcaag 780 
gatcaccatc ccagacatta agaaagatag atggtacaac aaaccactta acagaggagc 840 
aaagaggcca cgcgccacat caggtggtat gtcagagtct tctagtggat tctctaagca 900 
cattcattcc aatttggact tttctccagt aaataatggt tccagtgaag aaaccgtgaa 960 
gttctctagt tcccagccag agccgagaac agggctttcc ttgtgggaca ctggtccctc 1020 
gaacgtggac aaactggttc agggcatcag tttttcccag cctacgtgtc ctgagcatat 1080 
gcttgtaaac agtcagttac tcggtacccc tggattttca cagaacccct ggcagcgctt 1 140 



ggtcaaaagg atgacacgat tctttactaa attggatgcg gacaaatctt accaatgcct 1200 
gaaagagacc ttcgagaagt tgggctatca gtggaagaag agttgtatga atcaggttac 1260 
tgtatcaaca actgatagaa gaaacaataa gttgattttc aaaataaatt tggtagaaat 1320 
ggatgagaag atactggttg acttccgact ttctaagggt gatggattag agttcaagag 1380 
acacttcctg aagattaaag ggaagctcag cgatgttgtg agcagccaga aggtttggtt 1440 
tcctgttaca tgaggaagct gtcagctctg cacattcctg gtgaatagag tgctgctatg 1500 
tgacattttt cttcctagag aagattatct attctgcaaa ctgcaaacaa tagttgttga 1560 
agagttctct tcccattacc caaacatctt ccgatttgta gtgtttggca tacaaatact 1620 
aatgtatttt aattgtatgt aatgctttgg ggaaaggatg gatcaaattc attaggtatt 1680 
tgtccagctg tctttaaatt gtctggattt gaaaccaagt tatgggatac ttgagtttgc 1740 
cagcttttat acccatgtag tagtatcact tttgaaaaat caaaagcttg tttcatccca 1 800 
agcaaaatat tttcttctct gcctatttaa ttgtaaggat gaataaacac agaccatata 1860 
cagttgattg gttcatgaat gaggccagcc acaaaaatgt gtatgttaat gtatgtactg 1920 
tattttcagt ttgggtatat gtgctgcaca agggcttgac ca 1962 

<210> 5 
<211>21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<220> 

<221> misc_feature 
<222> (3)(6) 

<223> The nucleic acid in this position can be either 
a"t" or "c n . 

<220> 

<221> misc_feature 
<222> (6) 

<223> The nucleic acid in this position can be either 
a"t" or V\ 

<220> 

<221> misc_feature 
<222> (13) 

<223> The nucleic acid in this position can be either 
"t" or "c". 

<400> 5 

ggyggy gagt tty atggatt t 2 1 



<210>6 



<211> 17 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<400> 6 

ttggacaggc caaagtc 1 7 

<210>7 
<211> 476 
<212> PRT 
<213> Homo sapiens 

<400> 7 

Met Ala Val Pro Phe Val Glu Asp Asn Asp Leu Val Gin Thr Leu Gly 
1 5 . 10 15 

Glu Gly Ala Val Gly Glu Val Gin Leu Ala Val Asn Arg Val Thr Glu 
20 25 30 

Glu Ala Val Ala Val Lys He Val Asp Met Arg Arg Ala Val Asp Cys 
35 40 45 

Pro Glu Asn He Lys Lys Glu He Cys lie Asn Lys Met Leu Asn Asn 
50 55 60 

Glu Asn Val Val Lys Phe Tyr Gly His Arg Arg Arg Glu Gly Asn He 
65 70 75 80 

Gin Tyr Leu Phe Leu Glu Tyr Cys Ser Gly Gly Glu Leu Phe Asp Arg 
85 90 95 

He Glu Pro Asp He Gly Met Pro Glu Pro Asp Ala Gin Arg Phe Phe 
100 105 110 

His Gin Leu Met Ala Gly Val Val Tyr Leu His Gly He Gly He Thr 
115 120 125 

His Arg Asp He Lys Pro Glu Asn Leu Leu Leu Asp Glu His Asp Asn 
130 135 140 



Leu Lys He Ser Asp Phe Gly Leu Ala Thr Val Phe Arg Tyr Asn Asn 
145 150 155 160 



Arg Glu Arg Leu Leu Asn Lys Met Cys Gly Thr Leu Pro Tyr Val Ala 
165 170 175 



Pro Glu Leu Leu Lys Arg Arg Glu Phe His Ala Glx Pro Val Asp Val 
180 185 190 

Trp Ser Cys Gly He Val Leu Thr Ala Met Leu Ala Gly Glu Leu Pro 
195 200 205 

Trp Asp Gin Pro Ser Asp Ser Cys Gin Glu Tyr Ser Asp Trp Lys Glu 
210 215 220 

Lys Lys Thr Tyr Leu Asn Pro Trp Lys Lys He Asp Ser Ala Pro Leu 
225 230 235 240 

Ala Leu Leu His Lys He Leu Val Glu Asn Pro Ser Ala Arg He Thr 
245 250 255 

He Pro Asp He Lys Lys Asp Arg Trp Tyr Asn Lys Pro Leu Lys Lys 
260 265 270 

Gly Ala Lys Arg Pro Arg Val Thr Ser Gly Gly Val Ser Glu Ser Pro 
275 280 285 

Ser Gly Phe Ser Lys His He Gin Ser Asn Leu Asp Phe Ser Pro Val 
290 295 300 

Asn Ser Ala Ser Ser Glu Glu Asn Val Lys Tyr Ser Ser Ser Gin Pro 
305 310 315 320 

Glu Pro Arg Thr Gly Leu Ser Leu Trp Asp Thr Ser Pro Ser Tyr He 
325 330 335 

Asp Lys Leu Val Gin Gly He Ser Phe Ser Gin Pro Thr Cys Pro Asp 
340 345 350 

His Met Leu Leu Asn Ser Gin Leu Leu Gly Thr Pro Gly Ser Ser Gin 
355 360 365 

Asn Pro Trp Gin Arg Leu Val Lys Arg Met Thr Arg Phe Phe Thr Lys 
370 375 380 

Leu Asp Ala Asp Lys Ser Tyr Gin Cys Leu Lys Glu Thr Glu Lys Leu 
385 390 395 400 



Gly Tyr Gin Trp Lys Lys Ser Cys Met Met Gin Val Thr He Ser Thr 
405 410 415 

Thr Asp Arg Arg Asn Asn Lys Leu He Phe Lys Val Asn Leu Leu Glu 
420 425 430 

Met Asp Asp Lys He Leu Val Asp Phe Arg Leu Ser Lys Gly Asp Gly 
435 440 445 

Leu Glu Phe Lys Arg His Phe Leu Lys He Lys Gly Lys Leu He Asp 
450 455 460 

He Val Ser Ser Gin Lys Val Trp Leu Pro Ala Thr 
465 470 475 



<210> 8 
<211>513 
<212> PRT 

<213> Drosophila melanogaster 
<400> 8 

Met Ala Ala Thr Leu Thr Glu Ala Gly Thr Gly Pro Ala Ala Thr Arg 
15 10 15 

Glu Phe Val Glu Gly Trp Thr Leu Ala Gin Thr Leu Gly Glu Gly Ala 
20 25 30 

Tyr Gly Glu Val Lys Leu Leu He Asn Arg Gin Thr Gly Gly Gly Cys 
35 40 45 

Gly Met Lys Met Val Asp Leu Lys Lys His Pro Asp Ala Ala Asn Ser 
50 55 60 

Val Arg Lys Glu Val Cys He Gin Lys Met Leu Gin Asp Lys His He 
65 70 75 80 

Leu Arg Phe Phe Gly Lys Arg Ser Gin Gly Ser Val Glu Tyr He Phe 
85 90 95 

Leu Glu Tyr Ala Ala Gly Gly Glu Leu Phe Asp Arg He Glu Pro Asp 
100 105 110 

Val Gly Met Pro Gin His Glu Ala Gin Arg Tyr Phe Thr Gin Leu Leu 
115 120 125 



Ser Gly Leu Asn Tyr Leu His Gin Arg Gly He Ala His Arg Asp Leu 
130 135 140 



Lys Pro Glu Asn Leu Leu Leu Asp Glu His Asp Asn Val Lys He Ser 
145 150 155 160 

Asp Phe Gly Met Ala Thr Met Phe Arg Cys Lys Gly Lys Glu Arg Leu 



Leu Asp Lys Arg Cys Gly Thr Leu Pro Tyr Val Ala Pro Glu Val Leu 
180 185 190 

Gin Lys Ala Tyr Gin Pro Gin Pro Ala Asp Leu Trp Ser Cys Gly Val 
195 200 205 

He Leu Val Thr Met Leu Ala Gly Glu Leu Pro Trp Asp Gin Pro Ser 
210 215 220 

Thr Asn Cys Thr Glu Phe Thr Asn Trp Arg Asp Asn Asp His Trp Gin 
225 230 235 240 

Leu Gin Thr Pro Trp Ser Lys Leu Asp Thr Leu Ala He Ser Leu Leu 
245 250 255 

Arg Lys Leu Leu Leu Ala Thr Ser Pro Gly Thr Arg Leu Thr Leu Glu 
260 265 270 

Lys Thr Leu Asp His Lys Trp Cys Asn Met Gin Phe Ala Asp Asn Glu 
275 280 285 

Arg Ser Tyr Asp Leu Val Asp Ser Ala Ala Ala Leu Glu He Cys Ser 
290 295 300 

Pro Lys Ala Lys Arg Gin Arg Leu Gin Ser Ser Ala His Leu Ser Asn 
305 310 315 320 

Gly Leu Asp Asp Ser He Ser Arg Asn Tyr Cys Ser Gin Pro Met Pro 
325 330 335 

Thr Met Arg Thr Asp Asp Asp Phe Asn Val Arg Leu Gly Ser Gly Arg 
340 345 350 

He Gin Gly Gly Trp Arg Arg Pro Gin Thr Leu Ala Gin Glu Ala Arg 
355 360 365 



165 



170 



175 




# 



Leu Ser Tyr Ser Phe Ser Gin Pro Ala Leu Leu Asp Asp Leu Leu Leu 

370 375 380 

Ala Thr Gin Met Asn Gin Thr Gin Asn Ala Ser Gin Asn Tyr Phe Gin 
385 390 395 400 

Arg Leu Val Arg Arg Met Thr Arg Phe Phe Val Thr Thr Arg Trp Asp 
405 • 410 415 

Asp Thr He Lys Arg Leu Val Gly Thr He Glu Arg Leu Gly Gly Tyr 
420 425 430 

Thr Cys Lys Phe Gly Asp Asp Gly Val Val Thr Val Ser Thr Val Asp 
435 440 445 

Arg Asn Lys Leu Arg Leu Val Phe Lys Ala His He He Glu Met Asp 
450 455 460 

Gly Lys He Leu Val Asp Cys Arg Leu Ser Lys Gly Cys Gly Leu Glu 
465 470 475 480 

Phe Lys Arg Arg Phe He Lys He Lys Asn Ala Leu Glu Asp He Val 
485 490 495 

Leu Lys Gly Pro Thr Thr Trp Pro He Ala He Ala Thr Asn Ser Val 
500 505 510 

Pro 



<210> 9 
<21 1> 483 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 9 

Met Ser Ala Ala Ser Thr Thr Ser Thr Pro Ala Ala Ala Ala Val Ala 
15 10 15 

Pro Gin Gin Pro Glu Ser Leu Tyr Arg Val Val Gin Thr Leu Gly Glu 
20 25 30 

Gly Ala Phe Gly Glu Val Leu Leu He Val Asn Thr Lys Asn Pro Glu 
35 40 45 




Val Ala Ala Ala Met Lys Lys He Asn He Ala Asn Lys Ser Lys Asp 
50 55 60 

Phe lie Asp Asn He Arg Lys Glu Tyr Leu Leu Gin Lys Arg Val Ser 
65 70 75 80 

Ala Val Gly His Asp Asn Val He Arg Met He Gly Met Arg Asn Asp 
85 90 95 

Pro Gin Phe Tyr Tyr Leu Phe Leu Glu Tyr Ala Asp Gly Gly Glu Leu 
100 105 110 

Phe Asp Lys He Glu Pro Asp Cys Gly Met Ser Pro Val Phe Ala Gin 
115 120 125 

Phe Tyr Phe Lys Gin Leu He Cys Gly Leu Lys Phe He His Asp Asn 
130 135 140 

Asp Val Val His Arg Asp He Lys Pro Glu Asn Leu Leu Leu Thr Gly 
145 150 155 160 

Thr His Val Leu Lys He Ser Asp Phe Gly Met Ala Thr Leu Tyr Arg 
165 170 175 

Asn Lys Gly Glu Glu Arg Leu Leu Asp Leu Ser Cys Gly Thr He Pro 
180 185 190 

Tyr Ala Ala Pro Glu Leu Cys Ala Gly Lys Lys Tyr Arg Gly Pro Pro 
195 200 205 

Val Asp Val Trp Ser Ser Gly He Val Leu He Ala Met Leu Thr Gly 
210 215 220 

Glu Leu Pro Trp Asp Arg Ala Ser Asp Ala Ser Gin Ser Tyr Met Gly 
225 230 235 240 

Trp He Ser Asn Thr Ser Leu Asp Glu Arg Pro Trp Lys Lys He Asp 
245 250 255 

Val Arg Ala Leu Cys Met Leu Arg Lys lie Val Thr Asp Lys Thr Asp 
260 265 270 

Lys Arg Ala Thr He Glu Gin He Gin Ala Asp Pro Trp Tyr Gin His 
275 280 285 



\ 



Asn Phe Gly Gin Val Glu Thr Pro Asn Gly Arg Pro Leu Lys Arg Ala 

290 295 300 

Arg Asn Asn Asp Glu Asn lie Thr Cys Thr Gin Gin Ala Glu Cys Ser 

305 310 315 320 

Ala Lys Arg Arg His Leu Glu Thr Pro Asn Glu Lys Ser Thr Leu Ala 

325 330 335 

Glu Arg Gin Asn Ala Ser Phe Ser Gin Pro Thr Lys Thr Glu Asp Leu 

340 345 ' 350 

Leu Leu Thr Gin His He Asp Met Ser Gin Thr Asn Ser Asn Leu Leu 

355 360 365 

Gin Arg Met Val Cys Arg Met Thr Arg Phe Cys Val Val Thr Asp He 
370 375 380 

Arg Ser Thr Tyr Gin Lys Val Ala Arg Ala Ser Glu His Ala Gly Phe 

385 390 395 400 

Gly Leu Arg Glu Thr Asp Asp Tyr Arg Leu Leu Val Thr Trp Arg Glu 
405 410 415 

Val Ser Met Met Val Ser Leu Tyr Thr Met Gly Asp He Pro Asp Lys 

420 425 430 

Pro Arg Val Met Val Asp Phe Arg Ser Leu Ala Val Thr Glu Ser Ser 
435 440 445 

Leu Arg Arg Cys Ser Trp Thr Leu Glu Thr Val Cys Met Ser Gly Tyr 
450 455 460 

Val Pro Thr Glu Thr Thr Gly Ser Pro He Leu Asp Met Cys Gin Glu 
465 470 475 480 

He Arg Arg 



<210> 10 
<211>496 
<212> PRT 

<213> Schizosaccharomyces pombe 



<400> 10 

Met Ala Gin Lys Leu Asp Asn Phe Pro Tyr His He Gly Arg Glu He 
15 10 15 

Gly Thr Gly Ala Phe Ala Ser Val Arg Leu Cys Tyr Asp Asp Asn Ala 
20 25 30 

Lys He Tyr Ala Val Lys Phe Val Asn Lys Lys His Ala Thr Ser Cys 
35 40 45 

Met Asn Ala Gly Val Trp Ala Arg Arg Met Ala Ser Glu He Gin Leu 
50 55 60 

His Lys Leu Cys Asn Gly His Lys Asn He He His Phe Tyr Asn Thr 
65 70 75 80 

Ala Glu Asn Pro Gin Trp Arg Trp Val Val Leu Glu Phe Ala Gin Gly 
85 90 95 

Gly Asp Leu Phe Asp Lys He Glu Pro Asp Val Gly He Asp Glu Asp 
100 105 110 

Val Ala Gin Phe Tyr Phe Ala Gin Leu Met Glu Gly He Ser Phe Met 
115 120 125 

His Ser Lys Gly Val Ala His Arg Asp Leu Lys Pro Glu Asn lie Leu 
130 135 140 

Leu Asp Tyr Asn Gly Asn Leu Lys He Ser Asp Phe Gly Phe Ala Ser 
145 150 155 160 

Leu Phe Ser Tyr Lys Gly Lys Ser Arg Leu Leu Asn Ser Pro Val Gly 
165 170 175 

Ser Pro Pro Tyr Ala Ala Pro Glu He Thr Gin Gin Tyr Asp Gly Ser 
180 185 190 

Lys Val Asp Val Trp Ser Cys Gly He He Leu Phe Ala Leu Leu Leu 
195 200 205 

Gly Asn Thr Pro Trp Asp Glu Ala He Ser Asn Thr Gly Asp Tyr Leu 
210 215 220 

Leu Tyr Lys Lys Gin Cys Glu Arg Pro Ser Tyr His Pro Trp Asn Leu 
225 230 235 240 



no 



Leu Ser Pro Gly Ala Tyr Ser He He Thr Gly Met Leu Arg Ser Asp 
245 250 255 

Pro Phe Lys Arg Tyr Ser Val Lys His Val Val Gin His Pro Trp Leu 
260 265 270 

Thr Ser Ser Thr Pro Phe Arg Thr Lys Asn Gly Asn Cys Ala Asp Pro 
275 280 285 

Val Ala Leu Ala Ser Arg Leu Met Leu Lys Leu Arg He Asp Leu Asp 
290 295 300 

Lys Pro Arg Leu Ala Ser Ser Arg Ala Ser Gin Asn Asp Ser Gly Phe 
305 310 315 320 

Ser Met Thr Gin Pro Ala Phe Lys Lys Asn Asp Gin Lys Glu Leu Asp 
325 330 335 

Arg Val Glu Val Tyr Gly Ala Leu Ser Gin Pro Val Gin Leu Asn Lys 
340 345 350 

Asn He Asp Val Thr Glu He Leu Glu Lys Asp Pro Ser Leu Ser Gin 
355 360 365 

Phe Cys Glu Asn Glu Gly Phe He Lys Arg Leu Ala Lys Lys Ala Lys 
370 375 380 

Asn Phe Tyr Glu He Cys Pro Pro Glu Arg Leu Thr Arg Phe Tyr Ser 
385 390 395 400 

Arg Ala Ser Arg Glu Thr He He Asp His Leu Tyr Asp Ser Leu Arg 
405 410 415 

Leu Leu Ala He Ser Val Thr Met Lys Tyr Val Arg Asn Gin Thr He 
420 425 430 

Leu Tyr Val Asn Leu His Asp Lys Arg Lys Cys Leu Leu Gin Gly Val 
435 440 445 

He Glu Leu Thr Asn Leu Gly His Asn Leu Glu Leu He Asn Phe He 
450 455 460 

Lys Arg Asn Gly Asp Pro Leu Glu Trp Arg Lys Phe Phe Lys Asn Val 
465 470 475 480 



Val Ser Ser He Gly Lys Pro He Val Leu Thr Asp Val Ser Gin Asn 
485 490 495 



<210> 11 
<211> 186 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<400> 1 1 

gggggggagc tgtttgaccg aatagagcca gacataggca tgcctgaacc agatgctcag 60 
agattcttcc atcaactcat gggaggggtg gtttatctgc atggtattgg aataactcac 120 
agggatatta aaccagaaaa tcttctgttg gaagaaaggg ataacctcaa aatctcagac 1 80 
tttggc 186 

<210> 12 
<211> 17 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<400> 12 

ctagaggagc agaatcg 17 

<210> 13 
<211>35 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<400> 13 

gcagtttgca ggacaggata atcttctcta ggaag 35 

<210> 14 
<211> 17 



<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<400> 14 

ttgctccaga acttctg 1 7 

<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 



<400> 15 
tattggttga cttccggc 



18 



